REMARKS 

Favorable reconsideration is respectfully requested in view of the foregoing amendments 
and the following remarks. 

I. CLAIM STATUS & AMENDMENTS 

Kindly clarify the status of the pending claims. 

In item 4 on page 1 of the Office Action, claims 1-13, 17, 20, 26-3 0, 35 and 36 were 
incorrectly listed as pending. Instead, claims 1-17 and 19-36 were pending. 
Claims 14-16, 19, 21-25 and 31-34 are withdrawn. 

Claims 1-13, 17, 20, 26-30 and 35-36 have been examined on the merits and stand 
rejected. 

Claims 1 and 5-12 have been amended. 

Claim 1 is amended to incorporate the limitations of original claims 3-4. 
Claims 5-12 are amended to depend on claim 1 due to the cancellation of claim 3. 
Claims 2-4 and 36 are canceled without prejudice or disclaimer thereto. Applicants 
reserve the right to file a continuation or divisional application on any canceled subject matter. 
Therefore, no new matter has been added by this amendment. 
Claims 1,5-17 and 19-35 are now pending in this application. 

II. REJECTION UNDER 35 U.S.C. § 112, SECOND PARAGRAPH 

Claims 1-13 and 17 remain rejected under 35 U.S.C. § 1 12, second paragraph, as 
indefinite. The basis for this rejection is that claims 1 and 17 recite "non-carbamate." However, 
the rejection points out that other variables still have "carbamoyl" as a substitutent, which is 
allegedly inconsistent with the recitation "non-carbamate amine compound. 55 See item 1 on page 
2 of the Office Action. 

This rejection is respectfully traversed as applied to the amended claims for the following 
reasons. 

Generally, a carbamate compound, which is an ester of carbamic acid, is a compound 
having the group -NHCO2R, wherein R is a hydrocarbon group. Accordingly, compounds 
having carbamoyl (-CONH2), mono-loweralkyl-carbamoyl (-CONHR x , wherein R x is a lower 
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alkyl) or di-loweralkyl-carbamoyl (CONHR x R y , wherein R x and R y are a lower alkyl) do not 
belong to carbamate, unless such groups are linked to an oxygen atom . 

For the Examiner's convenience, attached herewith are copies of the corresponding page 
of the Japanese Edition of Stedman's Medical Dictionary (published by Williams & Wilkins, 
Baltimore, Maryland, U.S.A.) in which the definition of carbamate and carbamoyl is described. 
Also, and an English online versions of Stedman's Medical Dictionary. The dictionary 
definitions therein support the definitions described above and the position taken below. 

Applicants submit that the carbamoyl, mono-loweralkyl-carbamoyl and di-loweralkyl- 
carbamoyl in the claims of the present invention are not linked directly to an oxygen atom. 
Thus, the compound having a carbamate group is not included in the scope of the compound of 
the present invention. As such, the claims are consistent with the recitation "non-carbamate 
amine compound" of claim 1 . 

In view of the above, the rejection of claims 1-13 and 17 under 35 U.S.C. § 1 12, second 
paragraph, is untenable and should be withdrawn. 

III. REJECTION UNDER 35 U.S.C. § 112, FIRST PARAGRAPH, ENABLEMENT 

Claims 17 remains rejected under 35 U.S.C. § 1 12, first paragraph, as lacking 
enablement. The basis for this rejection is that claim 17 requires a combination therapy of an a- 
blocker and an non-carbamate amine compound having an acetylcholinesterase-inhibiting action 
("AchE inhibitor"). The rejection is premised on the position that without guidance on what 
proportion of each agent to combine, mixing an a-blocker with an AchE inhibitor could be 
dangerous due to a potentially fatal decrease in blood pressure. The rejection further states that 
the state of the art does not yield any teaching for such a mixed composition. The rejection notes 
that the references previously cited by the Applicants do not support the enablement of claim 17, 
because they teach the combination of a-blocker with a cholinergic agent and not with AchE 
inhibitor as claimed. See item 2 pages 2-3 of the Office Action. This rejection is respectfully 
traversed. 

The test of enablement is whether one reasonably skilled in the art could make or use the 
invention based on the disclosure in the specification coupled with the knowledge in the art 
without undue experimentation. 
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First, regarding the safety and efficacy concerns, the mechanism of dysuria caused by 
prostatomegaly can be classified as: (1) a mechanical urethral obstruction caused by 
prostatomegaly; and (2) a functional urethral obstruction caused by hypertonia of smooth muscle 
of prostate. Treatment with anti-androgen and a surgical treatment to shrink the prostate are 
effective for the former. Therapy to release the tone in prostate and smooth muscle of urethra 
with a blocker, such as tamsulosin, which decreases urethral resistance is effective for the latter 
case. 

Therefore, for prostatomegaly based on functional urethral obstruction, the combined use 
of a-blocker blocker and the compound of the present invention can be expected to provide a 
potent improving action of urination function by decreasing urethral resistance with an a- 
blocker, and increasing the contraction potency of the muscle of urinary bladder with an AchE 
inhibitor without fear of high pressure urination. Accordingly, such combination therapy is safe 
and useful for treating dysuria. In fact, a synergic effect was observed in the improving activity 
of urination efficiency as shown in Tables 8- 9 of Experimental Example 4 of the specification. 

Also, regarding the diagnosis of mechanical urethral obstruction and functional urethral 
obstruction, the skilled clinician can easily diagnose such by ultrasound imaging, etc. Therefore 
the concomitant treatment of an a-blocker and a non-carbamate AchE inhibitor does not pose a 
risk . 

Furthermore, not withstanding that the claimed pharmaceutical is effective and safe, it is 
well established that safety and efficacy should are not to be confused with the requirements of 
patentability. In this regard, the M.P.E.P. at § 2107.03, V (pages 2100-45 to 2100-46) indicates 
that "it is improper for Office personnel to request evidence of safety in the treatment of humans, 
or regarding the degree of effectiveness." Similarly, the M.P.E.P. at § 2164.01(c) (pages. 2100- 
180) states that "[t]he applicant need not demonstrate that the invention is completely safe." 

Second, with regard to dosage and administration, the content of the non-carbamate 
amine compound having AChE inhibitory action and the dosage as a therapeutic agent for 
urination difficulty in a combined application are described in detail on pages 108-109 of the 
specification. 
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In summary, one of skill in the art could make and safely use the claimed pharmaceutical 
composition comprising a combination of a-blocker and AchE inhibitor without undue 
experimentation given the guidance in the specification and the knowledge in the art. 

Therefore, the rejection of claim 17 under 35 U.S.C. § 1 12, first paragraph, is untenable 
and should be withdrawn. 

IV, REJECTION UNDER 35 U.S.C. § 102 

Claims 1-3, 6-9 and 35 remain rejected under 35 U.S.C. § 102(b), as anticipated by 
Kawakita et al., US 5,864,039. See item 3 on pages 3-4 of the Office Action. 

To anticipate a claim, a cited prior art reference must either expressly or inherently teach 
each and every element of the claimed invention. 

The rejected claims have been amended to incorporate the subject matter of non-rejected 
claim 4. Specifically, Ar of claim 1 has been limited to the tricyclic compounds of claim 4. As 
such, the amended claims relate to a compound which is distinct and different from the two 
compounds disclosed in US '039. Since US '039 does not disclose or mention the compound of 
the amended claims, US '039 cannot be said to teach or suggest each and every element of the 
claimed invention. For these reasons, it is respectfully submitted that the present amendment 
overcomes this rejection. 

Accordingly, reconsideration and withdrawal of this rejection is respectfully solicited. 

V. REJECTIONS UNDER 35 U.S.C. § 103 

Claims 1-13, 20 and 35-36 were rejected under 35 U.S.C. § 103(a) as obvious over Gotto 
et al, US 5,528,800 in view of Tobin et al., Eur. J. Pharm, vol. 281, pp. 1-8 (1995) and Lai et al., 
Life Sciences, vol. 62, no. 13, pp. 1 179-1 186 (1998). See item 4 on pages 4-6. 

This rejection is respectfully traversed as applied to the amended claims. 

Gotto does not disclose or suggest a method for improving execretory potency of urinary 
bladder. Instead, the Examiner has noted that one of ordinary skill in the art may have been able 
to contemplate promoting the contraction of bladder muscle by inhibiting AchE based on the 
teachings of Tobin and Lai. These references disclose the relationship between acetylcholine 
receptor and contraction potency of bladder. 
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However, the inhibition of AchE has the possibility of leading to the following two 
actions, which do not always result in an improvement in urination function. 

First, inhibition of AchE may contract the bladder, not only on urination, but also during 
the urinary storage period (collection of urine). The contraction of the bladder during urinary 
storage period results in decreasing the compliance of the bladder (an indicator of urinary storage 
potency of bladder). It also impairs the normal urinary storage function of the bladder, which 
causes pollakiuria and incontinence of urine. 

Second, an AchE inhibitor has the possibility of contracting not only the smooth muscle 
of the bladder, but also the sphincter muscle of the urethra. The contraction of sphincter muscle 
of urethra causes a rise in urethral resistance, and does not lead to facilitation in urination 
function of bladder, rather strains excessively bladder muscle, which results in a high pressure 
urination. 

Moreover, attached are the following documents which provide additional data as to the 
non-obviousness of the present invention: (1) Document 1 - Increasing activity of the compound 
of Reference Example 15 on bladder contraction; and (2) Document 2 - Action on urodynamics 
of the compound of Reference Example 15. The data shown therein clearly points to an 
unexpected characteristic of the claimed invention over the prior art . 

For instance, the carbamate AchE inhibitors, distigmine and neostigmine, both showed a 
contracting activity to the isolated detrusor muscle in the ground state (see Fig 7 and 8 of 
Document 1). This further decreased the compliance of the bladder in the urodynamic study 
using anesthetized guinea pigs. 

In contrast to these carbamate AchE inhibitors, the compound of Reference Example 15 
of the present invention unexpectedly showed no contracting activity at all to the isolated 
detrusor muscle in the ground state (see Fig 7 and 8 of Document 1). In addition, the compound 
did not decrease the compliance of bladder at all in the urodynamic study using anesthetized 
guinea pigs (see Fig 18 of Document 2). Also, the compound of the present invention had no 
effect on the ability of urinary storage of the bladder . 

Analyzing the results of the urodynamic study in more detail, distigmine and neostigmine 
raised the urination pressure depending on the dosage, rather than decreasing the maximum flow 
rate of urine depending on the dose, and did not enhance the urination function. In other words, 
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an increase in urethral resistance was observed. 

On the other hand, the compound of Reference Example 15 of the present invention did 
not increase the urination pressure when the dosage was increased . The maximum flow rate of 
urine was increased depending on the dose. Thus, in contrast to the carbamate AchE inhibitor, 
the compound of Reference Example 15 of the present invention enhanced the excretion potency 
of bladder without increasing urethral resistance (see Fig 19 of Document 2). 

Thus, the present invention is based on the findings that the compounds of the present 
invention not only have a potent contracting activity for the bladder muscle, but they also 
unexpectedly act selectively on the bladder on urination without impairing the urinary storage 
function of bladder, and they do not enhance the urethral resistance , which is different from the 
carbamate cholinesterase inhibitor of the prior art. Consequently, the compound of the present 
invention has high urination efficiency, a potent action for improving excretory potency of the 
urinary bladder and a therapeutic effect for dysuria, not found in the prior art. 

Although Gotto discloses that the compound of the present invention has AchE inhibitory 
activity, Gotto does not disclose the action on bladder muscle, much less the effect on urinary 
storage function of bladder and the action on urethral resistance. 

Even if the cited documents are combined which have no description or teaching about 
contraction activity for bladder muscle and treating effect of urinary disturbance, the outstanding 
effects of the present invention (improving activity of excretory potency of urinary bladder and 
therapeutic action of dysuria) cannot be suggested. 

Lastly, claims 26-30 were rejected under 35 U.S.C. § 103(a) as obvious over Gotto et al., 
US 5,528,800. See item 5 on page 6. 

As acknowledged by the Examiner, Gotto does not disclose or suggest the specific 
crystals of 8-[3-[l-[(3-fluorophenyl)methyl]-4-piperidinyl]-l-oxopropyl]-l ,2,5,6-tetrahydro-4H- 
pyrrolo[3,2,l-ij]quinolin-4-one of claims 26-30. The Examiner notes that Gotto discloses an 
analogous crystalline compound. However, even if the compound in Gotto inhibits AchE, this is 
not motivation to alter the compound in Gotto to arrive at the specific compound claimed. 
Accordingly, Gotto fails to disclose or suggest each and every element of the claimed invention 
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and lacks the requisite motivation to modify its teachings to arrive at the claimed invention. 
For these reasons, the obviousness rejections are untenable and should be withdrawn. 
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CONCLUSION 

In view of the foregoing amendments and remarks, it is respectfully submitted that the 
present application is in condition for allowance and early notice to that effect is hereby 
requested. 

If the Examiner has any comments or proposals for expediting prosecution, please 
contact the undersigned attorney at the telephone number below. 



Respectfully submitted, 
Yuji ISHIHARA et al. 

By: [A)fiAs--4Mjud*-A 
Warren M. Cheek, Jr. * 
Registration No. 33,367 
Attorney for Applicants 

WMC/JFW 

Washington, D.C. 20006-1021 
Telephone: 202-721-8200 
Facsimile: 202-721-8250 
May 9, 2005 



26 



i 



ATTACHMENT TO AMENDMENT AND REPLY: 

1 . Copy of the page of Stedman's Medical Dictionary containing dictionary definition of 
carbamate compound including online versions of Stedman's Medical Dictionary for 
these definitions. 

2. Document 1 - Increasing activity of the compound of Reference Example 1 5 on bladder 
contraction; and 

3. Document 2 - Action on urodynamics of the compound of Reference Example 1 
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carbamate (karba-mat) 

1 . A salt or ester of carbamic acid forming the basis of urethane hypnotics. 

2. A group of cholinesterase-inhibiting insecticides resembling 
organophosphates; the most frequent carbamate is carbaril. 

Syn: carbamoate . carbaril 
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carbamoyl (karba'-mo-il) 

The acyl radical, NH 2 — CO— , the transfer of which plays an important role in 

certain biochemical reactions; e.g., in the urea cycle, via carbamoyl 
phosphate. 
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Document 1 



Increasing activity of the compound of Reference Example 15 
on bladder contraction 

5 

E xper imen tal Method 

Action of ChE inhibitor on isolated detrusor muscle 
preparation 

10 

i) Preparation of detrusor muscle preparation 

5 Week old Hartley male guinea pigs weighing 270-360 g 
(Japan SLC) were used. After sacrifice of the animal by 
decapitation, the bladder was extirpated, and muscle slices 
15 of about 10mm long and about 4mm across were prepared in a 
longitudinal direction from the portion except bladder 
trigone . 

ii) Measurement of tone 

The contraction tone was measured with an isometric 
20 strain transducer (UL-10GR, Nippon Koden and TSD125C, 
Biopac systems) , and the data was collected on a personal 
computer with a frequency of 5 samples/second through 
amplifier (BP1257, Sanei, Tokyo and DA100C, Biopac systems) 
and multichannel data analyzer (MP100A-CE, Biopac systems) , 
25 and was analyzed by means of purpose-made software 
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(Acqknowledge 3.5.3, Biopac Systems). In Magnus bath filled 
with Krebs solution which was bubbled with 95%0 2 +5%C0 2 

(120.7mmol/L NaCl, 5 . 9mM KC1, 15.5mmol/L NaHC0 3 , 1.2mmol/L 
NaH 2 P0 4 , 2.5mmol/L CaCl 2/ 1.2mmol/L MgCl 2 , 11.5mmol/L D- 
5 glucose) , a muscle slice was suspended with a load of about 
1 g. After equilibrium time of 30 minutes or more, 
depolarizing contraction was induced with lOOmmol/L KC1- 
Krebs solution (26.6mmol/L NaCl, lOOmmol/L KC1, 15 . 5mmol/L 
NaHC0 3 , 1.2mmol/L NaH 2 P0 4 ,' 2.5mmol/L CaCl 2 , 1.2mmol/L MgCl 2 , 
10 11.5mmol/L D-glucose) . Hereinafter, each measurement was 
performed according to the following method. 

iii) Nicotine-induced contraction 

After equilibrium time of 30 minutes or more, nicotine 
of 1-1000 pmol/L was treated, and concentration-dependent 
15 curve of the contraction was prepared. Each isolated 
detrusor muscle was treated with one concentration of 
nicotine. Nicotine was dissolved in Krebs solution. 

iv) Action of ChE inhibitor 

After equilibrium time of 30 minutes or more, each 
20 kind of ChE inhibitors was treated for 30 minutes, and then 
nicotine (100 ijmol/L) was treated. Atropine (1 |imol/L) was 
treated 30 minutes before treatment with ChE inhibitor or 
at the same time, and further the tone was observed for 30 
minutes. Atropine was dissolved in Krebs solution and ChE 
25 inhibitor was dissolved in distilled water. 



v) Data analysis 

The mean value of tones for 30 seconds right before 
treatment with lOOmmol/L KC1 or nicotine was made a basal 
value, and the value after subtracting the basal value from 
the maximum value after treatment was made the contraction 
tone. The action of drugs on the basal tone was studied by 
calculating the mean value of tones before drug-treatment 
and for a duration of 30 seconds at 30 minutes after the 
treatment. The change of contraction tone by drugs was 
normalized as a contraction tone by lOOmmol/L KC1 . The 
comparison between the ChE inhibitor-treated group and the 
vehicle-treated group was analyzed statistically with 
Dunnett ' s test, the difference between presence and absence 
of atropine-treatment was analyzed statistically with 
Student's t-test, and the effect of concomitant treatment 
was analyzed statistically with two-way analysis of 
variance . 

Drugs 

The compound of Reference Example 15 and distigmine 
bromide were synthesized by Takeda Pharmaceutical Company, 
LTD. Neostigmine bromide, pyridostigmine bromide, 
tetraisopropyl pyrophosphoramide (iso-OMPA) and (-)- 
nicotine were purchased from Sigma, bethanechol chloride 
was purchased from RBI (Natick, MA, USA) , atropine sulfate 
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monohydrate was purchased from Wako Pure Chemical 
Industries, and urethane was purchased from Aldrich 
(Milwaukee, WI, USA) . 

5 Result 

The used 4 ChE inhibitors increased the nicotine- 
induced contraction reaction of the isolated detrusor 
muscle preparation concentration-dependently within the 
range of concentration studied (Fig. 7 and 8). On the other 

10 hand, the action on the basal tone was different depending 
on drugs. Neostigmine and pyridostigmine showed a 
remarkable facilitation of automatic movement of detrusor 
muscle and increase in the basal tone after the treatment 
(Fig. 7). The increasing action in the basal tone of both 

15 drugs was concentration-dependent and significant at the 
same range as the concentration which increased the 
nicotine-induced contraction (Fig. 8). This action of 
distigmine was slight, and the compound of Reference 
Example 15 had no effect on the basal tone. 

20 

In addition, in the following Figures 7-11, the term 
'Reference Example 15 f means the compound of Reference 
Example 15 of the present application. 
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Reference Example 15 
(0.1 umol/L) | 



Distigmine 
(3 umol/L) [ 
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Neostigmine 
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Pyridostigmine 
(30 umol/L) | 



▼ : nicotine (100 umol/L) 



1 30% of KC1 response 



5 mln 



Fig. 7. Typical tracings representing the effects Of Reference Example 15 and carbamate AChE inhibitors on the 

tone of detrusor muscle strips of the guinea pig. The vertical bar and arrowheads indicate 30% of the 
maximum response induced by 100 mmol/L of KCl-Krebs solution and application of nicotine (100 
umol/L), respectively. Nicotine was applied 30 min after treatment with AChE inhibitors. 
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A 

Nicotine-induced contraction 



Reference Example 15 Dlstfgmlne Neostigmine Pyridostigmine 




Concentration (pmol/L) 

B 



Basal tone 



Reference Example 15 Dlstigmlne Neostigmine Pyridostigmine 




Concentration (nmol/L) 



Fig. &, Effects of AChE inhibitors on the nicotine-induced contractions (A) and basal tone (B) of 
isolated detrusor muscle of the guinea pig. The ordinates show the values normalized as a -% of the 
KCl-induced contraction. Each value represents the mean ± S.E.M. of eight observations. *P<0.05, 
**P<0.01 vs. the vehicle-treated group (Dunnett's test). 



iso-OMPA alone did not act on the basal tone of the 
isolated detrusor muscle preparation. However, in the 
presence of the compound of Reference Example 15 (0.1 
lomol/L) , facilitation of automatic movement of detrusor 
muscle was observed and the basal tone was increased 
concentration-dependently (Fig. 9, 10) . The interaction 
between the two drugs was significant statistically (p<0.01, 
two-way analysis of variance) . The increasing activity in 
basal tone which was observed in the concomitant treatment 
with the compound of Reference Example 15 (0.1 ijmol/L) and 
iso-OMPA (100 jjmol/L) was weaker than that in the treatment 
only with neostigmine or pyridostigmine. 

The increasing activity in basal tone by treatment 
only with neostigmine or pyridostigmine or by concomitant 
treatment with iso-OMPA and the compound of Reference 
Example 15 was completely vanished by atropine (Fig. 11). 
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Fig. 9- Typical tracings representing the effects of iso-OMPA, Reference Example 15 and their concomitant 
treatment on the basal tone of detrusor muscle strips of the guinea pig. A tracing showing the effect 

of neostigmine are also represented. The vertical bar indicates 30% of the maximum response 

induced by 100 mM of KCl-Krebs solution. 
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Fig. 10. Effect of concomitant Reference Example 15 and iso-OMPA treatment on the basal tone of detrusor 
muscle strips. The ordinate shows the values normalized as a % of the KCl-induced contraction. The 
number under each column indicates the concentration of iso-OMPA (jimol/L). Each value 
represents the mean ± S.E.M. of eight observations. The concentration of iso-OMPA (P<0.01), the 
co-treatment (P<0.01) and, as well as the interaction between the two drugs (P<0.01) were all found 
to be significant by two-way analysis of variance. 
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Fig. 11. Effect of atropine on the elevated basal tone of detrusor muscle strips. Atropine (1 umol/L) 
completely blocked the increases in the basal tone of the guinea pig detrusor muscle preparations 
induced by pyridostigmine (30 umol/L) and neostigmine (1 umol/L) (A) or co-treatment with 

iSO-OMPA (100 Jimol/L) and Reference Example 15(0.1 UJnol/L) (B). The ordinate shows the results as a % of 

the KCl-induced contraction. Each vertical bar represents the mean ± S.E.M. of six observations. 
•*P<0.01 vs. the respective atropine-non-treated group (Student's t-test). 
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Document 2 

Action on urodynamics of the compound of" Reference Example 
15 

5 

Experimental Method 

PFS using guinea pigs 

i) Animal 

10 5 Week old Hartley male guinea pigs weighing 250-380 g 

were used. 

ii) PFS 

Hartley male guinea pigs were anesthetized with 
urethane (1.5 g/kg, i.p.), and incised at the midline of 

15 lower abdomen to expose the bladder. Two injection needles 
(20G) linked to a polyethylene tube (PE-100, Becton 
Dickinson) was inserted into the bladder. One of the 
needles was used for infusion of physiological saline, and 
the other was used for the measurement of internal pressure 

20 of the bladder. Saline was infused continuously at a flow 

rate of 18 mL/h using a syringe pump (SP-100S, JMS, Tokyo) . 
The infusion was stopped at the time when intermittent 
urination was confirmed. The saline in bladder was removed 
by suction. Again, infusion was started, and stopped at the 

25 time when a rise of the pressure in bladder was confirmed 
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immediately before urination. The weight of excreted urine 
was measured with an electronic force balance (HX-400, A&D, 
Tokyo) , and the internal pressure of the bladder was 
measured with pressure transducer (TP-400T, Nippon Koden) . 
5 Analogue data of urine weight and the internal pressure of 
the bladder were input in a multichannel data analyzer 
(MP100A-CE, Biopac systems) , and was analyzed by means of 
personal computer and purpose-made software (Acqknowledge 
3.5.3, Biopac Systems). Sampling interval of the data was 

10 fixed at 0.1 second. In order to remove data noise of the 
excretion volume and flow rate of urine, the data was 
adapted to a low pass filter at 0 . 5Hz . Delay time of 0.1 
second at weighing urine was amended, and the value of 
urine weight was differentiated to determine the flow rate 

15 of urine. Measurement was made 2 times before 

administration of the drug, and then the drug was 
administered intravenously. The physiological saline in 
bladder was withdrawn 10 minutes after administration of 
the compound of Reference Example 15, bethanechol or 

20 neostigmine, or 30 minutes after administration of 

distigmine, and infusion was started again to measure. For 
the dosage of ChE inhibitor, 3 doses were set centering 
around MED which increases isovolumic contraction of 
bladder. The drug was dissolved in distilled water to make 

25 the administration volume 0.5 mL/kg. In the present 
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experiment, the following urodynamic parameters were 
measured (Fig. 15) ; bladder capacity, voided volume, 
maximum intravesical pressure: Pves max, maximum flow rate: 
Qmax, intravesical pressure at Qmax: Pves(Qmax), urination 
5 time, average flow rate: Qave = voided volume/urination 
time, bladder compliance. The intersection point (volume 
threshold, pressure threshold) was obtained from the 
regression lines for the respective intravesical pressure 
curves of during urinary storage period and on micturition 

10 reflex, and the bladder compliance was calculated from the 
formula of volume threshold/pressure threshold (Fig. 16) . 
iii) Data analysis 

The rate of change before and after the drug 
administration was calculated for respective parameters, 

15 and applied to the Dunnett's test for a significant 

difference test with the vehicle-administered group. In 
addition, the difference of Qmax and Pves between the ante- 
administration and the post-administration was calculated 
to carry out the pressure/flow rate: P/Q plot analysis. 

20 

Drugs 

The compound of Reference Example 15 and distigmine 
bromide were synthesized by Takeda Pharmaceutical Company, 
LTD. Neostigmine bromide was purchased from Sigma, 
25 bethanechol chloride and neostigmine bromide were purchased 



4 

from RBI, d-tubocurarine chloride was purchased from 
Yoshitomi Pharmaceutical Industries, and urethane was 
purchased from Aldrich. 

5 Result 

1) Action on urodynamics of guinea pig 

The pre-administration values of various urodynamic 
parameters in the vehicle-treated group (10 samples) are 
shown in Table 3. 
10 In addition, in the following Tables and Figures, the 

term 'Reference Example 15 1 means the compound of Reference 
Example 15 of the present application. 



Table 3* Pre-administration values of various urodynamic parameters in the vehicle-treated group 
in the Reference Example 15 -administration experiment 



Parameter (unit) 


Value 


Parameter (unit) 


Value 


Bladder capacity (mL) 


2.00 ±0.12 


Pves(Qmax) (cmH 2 0) 


21.26 ±0.73 


Voided volume (mL) 


1.18 ± 0-11 


Average flow rate (mL/s) 


0.13 ±0.02 


Pves max (cmH 2 0) 


26.83 ±0.91 


Bladder compliance (mL/cmH20) 


0.47 ± 0.05 


Qmax (mL/s) 


0.20 ± 0.03 







Mean±S.E.M.N=10. 

15 

The changes in urodynamic parameters after 
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administration of the compound of Reference Example 15, 
distigmine, neostigmine and bethanechol are shown in Fig. 
18 and Table 4. The compound of Reference Example 15 
increased significantly the voided volume and Qmax at 0.003 
5 mg/kg, i.v. or more. In this time, influences on Pves max, 
Pves (Qmax) and the bladder compliance were not observed. 
Further, significant increases were observed in the bladder 
capacity at 0.03 mg/kg, i.v., and in Qave at 0.003 and 0.01 
mg/kg, i.v.. As for distigmine and neostigmine which are a 

10 carbamate ChE inhibitor, similar effects were observed in 
the change of urodynamic parameters in before and after 
administration. That is, both drugs did not show an 
apparent action on the voided volume and Qmax, but 
increased significantly Pves max and Pves (Qmax) . In 

15 addition, neostigmine decreased the bladder compliance 
significantly at 0.03 mg/kg, i.v. or more, and distigmine 
decreased the bladder compliance significantly at 0.1 mg/kg, 
i.v.. The effects on bladder capacity and Qave were not 
observed. Bethanechol decreased significantly the, voided 

20 volume at 1 mg/kg, i.v. and the bladder compliance at 0.3 
mg/kg, i.v. or more. A dose-dependent decrease was observed 
for the bladder capacity. Effects on other parameters were 
not observed. 
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Fig. 18. Changes in various urodynamic parameters after administration of Reference Example 15, 
distigmine (DIS), neostigmine (NEO) and bethanechol (BET) in guinea pigs. Values are presented 
as % of the pre-drug values and the mean ± S.E.M. *P<0.05, **P<0.01 vs. vehicle (white 
column)-treated group (Dunnett ? s test). N=7-10. 
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Table 4. Effects of Reference Example 15 and other cholinomimetics on the urodynamic parameters 





Dose 

(mg/kg, iv) 


N 


Bladder capacity 


% of pre-value 
Pves max 


Average flow 
rate 


Vehicle 




10 


91. 9 ±3.2 


109.3 ±5.5 


77.7 ±4.4 


Reference Example 15 


0.003 


10 


94.6 ± 5.8 


118.5 ±4.8 


122.8 ± 11.6 b 




0.01 


10 


101.7 ±5.0 


104.4 ±5.0 


1 36.0 ±1 4.6 b 




0.03 


10 


1 17.2 ± 9.0 a 


103.3 ±5.3 


1 15.5 ± 16.8 



Vehicle 
Distigmine 



0.03 

0.1 

0.3 



10 
10 
10 
9 



83.9 ±5.0 
80.6 ±3.3 
83.6 ±5.9 
80.0 ±4.5 



94.1 ±5.9 
106.8 ±7.4 
11 2.2 ±6.6 
145.8 ±6.6* 



68.6 ± 10.8 
63.9 ±6.9 
77.9 ± 11.4 
47.4 ± 7.7 



Vehicle 

Neostigmine 0.01 
0.03 
0.1 



97.2 ± 5.3 
81.1 ±8.9 

86.4 ±7.5 

66.5 ± 14.7 



101.7 ±4.4 
1 12.2 ±4.3 
137.5 ± 17.9 8 
133.1 ±9.3 8 



74.7 ± 8.4 
82.3 ± 11.7 
69.9 ± 15.0 
50.6 ± 15.9 



Vehicle 




8 


96.0 ±4.4 


103.5 ±4.1 


84.7 ± 8.5 


Bethanechol 


0.1 


8 


86.0 ±2.5 


110.8 ±7.3 


69.3 ± 8.9 




0.3 


8 


85.3 ± 6.3 


98.5 ± 5.0 


71.6 ± 11.5 




1 


7 


66.3 ± 6.0 b 


11 1.5 ±9.5 


55.0 ± 13.2 



Mean ± S.E.M. a P<0.05, b P<0.0l, vs. vehicle (Dunnett's test). 



5 



The result of P/Q plot analysis is shown in Fig. 19. 
The administration of the compound of Reference Example 15 
increased Qmax without affecting Pves (Qmax) . On the other 
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hand, Pves (Qmax) was increased dose-dependently after the 
administration of distigmine and neostigmine, and a 
decreasing trend was observed in Qmax. Effects of 
bethanechol on Pves (Qmax) and Qmax was not observed in 
every dose used. 
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Fig. 19. Effects of Reference Exam P lel5(A), distigmine (B), neostigmine (C) and bethanechol (D) on the 
pressure-flow characteristics in guinea pigs. Values are represented as the differences between the 
pre-drug and post-drug values, and the mean ± S.E.M. The numbers besides the filled circles indicate 
dosage (mg/kg, i.v.). The values in the vehicle-treated group are denoted by open circles. *P<0.05, 
*»P<0.01, vs. A maximum flow rate in the vehicle-treated group (open circles), tP<0.05, tTPO.OU 
vs. A intravesical pressure at the maximum flow rate in the vehicle-treated group (Dunnett's test). 



